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(54) MEMORY CONTROL CIRCUIT 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a memory control 
circuit whereby the memory contents of DRAM are surely 
protected at the time of changing-over a main power 
source into a sub-power source because of voltage 
lowering. 

SOLUTION: The circuit is provided with a DC/DC 
converter 3 which inputs the main power source 1 so as 
to supply power into a device and also supply power only 
to DRAM 6 at the time of back-up by the sub-power 
source 2, a main power source monitoring circuit 7 which 
monitors the main power source and outputs a voltage 
lowering detecting signal at the time of detecting 
prescribed voltage lowering and a DRAM control circuit 5 
which interrupts access to DRAM 6 at the time of 
receiving the voltage lowering detecting signal, secures 
the pulse width of a low level concerning a RAS signal 
and a CAS signal during transmission in the low level, 
holds a precharge time by the high level in the 
respective signals so as to change the level into the 
low one after that, secures a set-up time by the low 
level concerning the CAS signal and starts a self 
refresh mode together with the low level of the RAS 
signal after that. 
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(54) MEMORY CONTROL CIR m 

(11) 4-111295 (A) (43) 13.4.1992 (19) JP 

(21) Appl. No. 2-230355 (22) 30.8.1990 

(71) MATSUSHITA ELECTRIC IND CO LTD (72) KAZUHIKO NAMIKAWA 
(51) Int. CI 5 . GllCll/405,GllCll/402 «ami*awa 



161 P 1396 



PURPOSE: To simplify a control circuit for shifting to a self refresh mode by 
controlling a control signal for shifting a memory with self refresh function 
to the self refresh mode. 

CONSTITUTION: A memory control circuit 3 is equipped with a function to 
control RAS and CAS signals from a CPU. When a power source OFF detection 

riVi% d ! tG u tS a P0WGr SOUrce is turned off ' interruption is applied to the 
C^U i y and the memory control circuit 3 executes control to shift a DRAM 
4 with self refresh function from the CPU 2 to the self refresh mode. Thus 
the control circuit for tuning the memory with self refresh function to the self 
refresh mode can be simplified. 



5: main power source, 6: backup power source. 7* power 
source switching circuit 



(54) SEMICONDUCTOR MEMORY AND MEMORY CELL 

(11) 4-111296 (A) (43) 13.4.1992 (19) JP 

(21) Appl. No. 2-229767 (22) 30.8.1990 

(71) NIPPON STEEL CORP (72) ATSUO KOSHIZUKA 

(51) Int. CI 5 . G11C11/41 



PURPOSE: To accelerate an operation processing by providing a first select 
line group and a first read line group for reading out the data of memory 
cells arranged m a row direction and providing a second select line group and 
a second read line group for reading out the data of memory cells arranged 
in a column direction. 

CONSTITUTION: A first select line 11 extending in the row direction and a second 
se ect line 12 extending in the column direction are connected to a memory 
cell 10 and concerning the read line as well, a second read line 13 extending 
in the row direction and a second read line 14 extending in the column direction 
are connected Therefore, either the row direction or the column direction can 
be selected and the data can be read out either in the row direction or in the 
column direction. Thus, even when executing arithmetic to compare bit data 
in which a lot of words are correspondent one and another, one time of reading 
operation is enough and the operation processing can be accelerated 




(54) STATIC RANDOM ACCESS MEMORY CELL 

(11) 4-111297 (A) (43) 13.4.1992 (19) JP 

(21) Appl. No. 2-229766 (22) 30.8.1990 

(71) NIPPON STEEL CORP (72) ATSUO KOSHIZUKA 

(51) Int. CI 5 . G11C11/412 



PURPOSE: To decrease the number of transistors to be formed on a substrate 
and to improve the degree of integration by providing second and third 

nr, Je^fr^xr be connected to a first transistor, and a second impedance element. 

CUNbllTUTION: This device is equipped with a first transistor 11, second transis- 
tor 12, third transistor 13, select line 15, read line 16, power supply line 18 
and impedance elements 19 and 20. In this case, two transistors, namely, the 
first and second transistors 11 and 12 are related to drive the read line 16 
only, and the third transistor 13 is operated to hold the memory state of this 
memory cell stable. Therefore, the third transistor 13 can be formed while 
being laminated, and an area occupied by each memory cell can be reduced. 
Thus, since two transistors to be formed on the substrate are enough per mem- 
ory cell, the degree of integration can be improved for the reduced components. 
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54 i ADDRESS INPUT CIRCl^fl^F SEMK CONDUCTOR MI MORY DE\ [C E 1 
(11) 56-101690 (A) (43^1.8.1981 (19) JP 

(21) Appl. No. 55-2494 (22) 12.1.1980 
(71) NIPPON DENKI K.K. (72) MICHIAKI KOJIMA 
(51) Int. CI 3 . G11C11/34 



PURPOSE : To obtain a dynamic memory which can be operated externally as a static 
memory, by refreshing the memory automatically by an asynchronous built-in re- 
fresh control circuit. 

CONSTITUTION : When a refresh control circuit REF is placed in refresh mode while 
no external signal arrives, terminals RH and RL are held at high and low levels 
respectively to form a period of the refresh mode automatically, and a refresh ad- 
dress is sent to address decoder DEC to refresh automatically a memory which is 
not shown in the figure. When chip selection signal CS does not rise in refresh 
mode, its rise point is preferentially included in the refresh mode and latch data is 
sent to address decoder DEC. In refresh mode, an access mode is set after the end 
of the mode and the latch data is sent to decoder DEC. During the period of the 
access mode, when a refresh time comes, the refresh mode is set on the end of 
access and addresses are sent to decoder DEC. 




(54) REFRESH CONTROL SYSTEM 

(11) 56-101691 (A) (43) 14.8.1981 (19) JP 

(21) Appl. No. 55-2869 (22) 14.1.1980 

(71) TOKYO SHIBAURA DENKI K.K. (72) TAKASHI HIRAOKA 
(51) Int. CP. G11C11/34 



PURPOSE: To reduce the electric power consumption of backup operation by exer- 
cising memory control with the output of a basic power circuit normally and by per- 
mitting to perform refresh control by itself when the power source is abnormal. 

CONSTITUTION: While basic power circuit 1 is in normal operation, its output DC 
voltage is supplied to CPU3 and nonvolatile memory 4 to put the system in normal 
operation, and the memory is refreshed through CPU3. If the supply of commercial 
AC power source 2 is excluded or if the output is excluded owing to a fault of cir- 
cuit 1, switching device 5 supplies the output of battery 6 to memory 4. Consequent- 
ly, the memory contents of memory 4 are retained. Then, CPU3 monitors the opera- 
tion state of circuit 1 invariably and, if a failure occurs, sends a refresh start signal 
from a refresh oscillator to a refresh control circuit, from which a refresh control 
signal is outputted to a memory element. Thus, the memory exercises refresh control 
by itself, and consequently the need to back up the power source of CPU3, so that 
the power consumption of the backup operation can be reduced. 




(54) MANUAL CLOCK CONTROL SYSTEM 

(11) 56-101692 (A) (43) 14.8.1981 (19) JP 

(21) Appl. No. 55-3289 (22) 16.1.1980 

(71) FUJITSU K.K. (72) KATSUNOBU NODA 

(51) Int. CP. GllCll/34,G06Fl/04,G06Fll/22 



PURPOSE : To enable accurate manual clock control by performing refresh operation 
by supplying a manual clock start signal, and then by generating a certain number 
of clock signals. 

CONSTITUTION: A data processor is provided with AND gate 7 and OR gate 8. 
Start signal from a start push button drives refresh control circuit 4 via gate 8 
and also resets refresh counter 5. In response to refresh completion signal signal 
^ 4 is inputted to clock control circuit 6 via gate 7. Therefore, when the number of 
clocks corresponds to a time within the refresh period, memory access and refresh- 
ment never overlap each other at a halfway point, so that invariably accurate 
manual clock control can be exercised. 
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(54) MEMORY DEVICE 
(11) 3-25785 (A) (43) 4.2.1991 (19) JP 

(21) Appl. No. 64-160458 (22) 22.6.1989 

(71) MITSUBISHI ELECTRIC CORP (72) TAKASHI YOKOTA(l) 
(51) Int. CI 5 . G11C11/401,G06F12/00,G11C7/00 

PURPOSE: To delete a fast storage element and to effectively use a storage 
element large in capacity and low in speed by comparing the present input 
address with its history register by a comparison means, and controlling the 
storage element based on a comparison result. 

CONSTITUTION: When an access control signal 1 and address input 2 are supplied 
and access is started, a preceding row address 9a in a register 9 is compared 
with a present row address 2a in the input 2 at a comparator 7 When 
noncoincidence between the addresses 2a and 9a is obtained, the comparator 
7 outputs (noncoincidence), and precharges a DRAM 6, and returns the row 
address 2a and a column address 2b sequentially, and performs prescribed access 
according to the signal 1. At this time, a control circuit 8 applies the optimum 
control on the storage element 6, and deletes the fast storage element The 
large amount of storage is performed by arranging the memory devices in 
parallel, and also, memory capacity can be set and changed freely, which attains 
the effective use of the storage element with low speed. 




(54) SEMICONDUCTOR MEMORY DEVICE 
(11) 3-25787 (A) (43) 4.2.1991 (19) JP 

(21) Appl. No. 64-161231 (22) 23.6.1989 

(71) MITSUBISHI ELECTRIC CORP (72) TAKESHI HAMAMOTO(l) 
(51) Int. CI 5 . G11C11/401 



PURPOSE: To reduce a through current and power consumption and to easily 
perform inversion transfer by providing load elements at common power source 
wiring and ground wiring in an array. 

CONSTITUTION: Data transfer are performed in (m) second memory cells 7-1 
7-m since first and second MOS transistors 13-1, 14-1..., 13-m, and 14-m are 
turned on simultaneously, however, assuming that m' second ' memory cells 
in which the inversion transfer are performed exist, a current of m' times 
intends to flow on a load resistor 16, therefore, the potential of the ground 
wiring 9 rises remarkably. Similarly, the potential of the power source wiring 
in the array is decreased remarkably less than a power source level by a load 
resistor 15. Therefore, potential difference between the source and gate and 
between the source and drain of each of an Nch TR 30, an Nch TR 31 a Pch 
TR 32, and Pch TR 33 is decreased, which makes it hard to turn on. Therefore 
the through current that flows from the common power source wiring 5 to 
the ground via the load resistors 15 and 16 can be suppressed 
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(54) MEMORY DEVICE 

(11) 3-25788 (A) (43) 4.2.1991 (19) JP 

(21) Appl. No. 64-161662 (22) 23.6.1989 
(71) NIPPON STEEL CORP (72) TAMIO SAITO 
(51) Int. CI 5 . GllCll/403,G06K19/07,GllC7/00 

PUI 1 P a^ E: • 1° h ° ld data contin uously by automatically refreshing a dynamic 
KAM with a reproduction holding means when an IC memory card is removed 
from a master circuit. 

CONSTITUTION: The impartation of information or the processing of output 
information is performed by connecting the dynamic RAM 111 to store the 
information to the master circuit 200. At this time, the RAM 111 is refreshed 
by removing the IC memory card 10 from the master circuit 200. At a state 
of disconnection, resistors 21-25 that are signal output means output a signal 
or prescribed mode, and a clock generator 118, a refresh controller 121, a refresh 
Tu I k Sr nd , 3 refresh counter 123 reproduce and hold the information stored 
in the RAM 111 replying to the above output. Thus, since the RAM 111 can 
be automatically refreshed from the master circuit 200, the data can be 
prevented from dissipation as far as a battery 15 supplies a voltage 





ll.'J: row decoder. Ill: column address buffer. 1 col 
decoder. 116.117: data input buffer. 11H- clock tfeiiem 
a: address 219. b: data LMH. c: chip enable 1. d: out 
enable 1. t-: read write signal. f: refresh signal 
address buffer 
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(57) Abstract: 

PROBLEM TO BE SOLVED: To set in flexible the 
optimum backup power feeding period depending on 
various secondary battery characteristic and memory 
environment by providing a memory backup control 
apparatus for variably setting the backup power feeding 
period from the secondary battery. 

SOLUTION: Backup power feeding period from the main 
power supply or chargeable secondary battery 8 can be 
controlled from a manipulating section 2 for a volatile 
memory holding the data. A timer circuit 10 for counting 
the backup power feeding period preset by the 
manipulating section 2 or backup power feeding period 
stored in a non-volatile memory 11 and a means for 
cutting off the backup power feeding from the secondary 
battery during the counting are provided. Therefore, 
since the backup power feeding period can be adjusted, 
even if the backup power feeding period is varied in the 
memory environment, the secondary battery can be 
protected from over-discharging condition. Moreover, the 
volatile memory 11 is also provided with a plurality of 
memory chips or cards to supply the backup current to 
each memory unit. 
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(54) METHOD FOR DETECTING 

VOLATILE MEMORY 
(11) 62-286142 (A) (43) 12.12.1987 (19) JP 

(21) Appl. No. 61-129870 (22) 4.6.1986 

(71) OKI ELECTRIC IND CO LTD (72) HIDETOSHI YASU 
(51) Int. CI 4 . G06F12/16 



PURPOSE: To detect the breakage of the storage contents of a volatile memory 
by checking plural data needed to be stored double out of the control arithmetic 
data used for control every time a power supply is applied. 

CONSTITUTION: A main control circuit 3 contains a CPU 31, a ROM 32 and 
an I/O 33. A power supply 1 is applied to the circuit 3 when a key switch 2 
is turned on and the voltage is always applied to the RAM 4 from the power 
supply 1. The input is received from a sensor via the I/O 33 and the read data 
is written to a read data store area of the RAM 4. The same value is written 
to a storing area for control arithmetic data of the RAM 4 as long as the 
sensor has no abnormality. The switch 2 is turned on for comparison between 
the read data received from the sensor in a power supply application mode 
and the data stored in the arithmetic data storing area of the RAM 4. When 
the coincidence is obtained between both data, it is decided that the power 
supply of the RAM 4 is never cut off from the preceding OFF mode of the 
switch 2. 
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(54) SEMICONDUCTOR MEMORY DEVICE 
(11) 62-286143 (A) (43) 12.12.1987 (19) JP 

(21) Appl. No. 61-129486 (22) 4.6.1986 

(71) OKI ELECTRIC IND CO LTD (72) TSUNAAKI SHIDEI 
(51) Int. CI 4 . G06F12/16,GllCll/34 



PURPOSE: To completely prevent miswriting to a memory cell by providing 
an access control register and an access control circuit and inhibiting temporar- 
ily the access to the memory cell when a power supply is applied. 

CONSTITUTION: The address received from an address line 35 of a semiconductor 
recorder is decoded by an address decoder 32 and an access is given to a mem- 
ory cell block 31. While a control circuit 34 controls an I/O buffer 33 with 
the control signal received from a control line 36 and the buffer 33 performs 
the write and read of data to the block 31. At the same time, the line 35, an 
internal data line 38 and the output side of the circuit 34 are connected to 
the input side of an access control register 40. An address control circuit 41 
is controlled with the output of the register 40 and controls the read/write 
operation of the circuit 34. Then the access to be given to the block 31 is tempo- 
rarily inhibited in an application mode of power supply. Thus the miswriting 
is avoided to the block 31. 
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(54) SEMICONDUCTOR MEMORY DEVICE 
(11) 62-286144 (A) (43) 12.12.1987 (19) JP 

(21) Appl. No. 61-129487 (22) 4.6.1986 

(71) OKI ELECTRIC IND CO LTD (72) TSUNAAKI SHIDEI 
(51) Int. CI 4 . G06F12/16,GllCll/34 

PURPOSE: To completely avoid miswriting to a memory cell by providing an 
access control register and a delay circuit and extending temporarily the access 
time to the memory cell when a power supply is applied. 

CONSTITUTION: An address decoder 32 of a semiconductor memory device 
decodes the address received from an address line 35 and an access is given 
to a memory cell block 31. An I/O buffer 33 connected to a data line 37 
performs the input/output of data to the block 31. While a control circuit 34 
connected to a control line 36 produces the output control signal to control 
an access control register 40 which performs input of an address and a delay 
control circuit 41. Then the output of the register 40 is applied to the circuit 
41 to extend temporarily the access time to the block 31 in an application 
mode of power supply. Thus the miswriting is completely avoided to the block 
31. 
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(54) SEMICONDUCTOR MEMORY 
(11) 5-23756 (A) (43) 5.2.1993 (19) JP 

(21) Appl. No. 3-184810 (22) 24.7.1991 
(71) TOSHIBA CORP (72) KOICHI MAGOME 
(51) Int. CI 5 . GllCU/401,GUCll/408 

PURPOSE: To reduce a current consumption at the time of performing an access 
to one column by making the number of data lines connected with a column 
line at the time of a mode in which the access to the plural line column lines 
is simultaneously attained by controlling a connecting means, different from 
that at the time of the mode in which the access to one column line is attained. 

CONSTITUTION: At the time of a block write mode, a block write signal BLW 
is turned to 1, and control signals Y 0 and Yi for connection outputted from 
a partial column decoder 10 are turned to 1, so that the decoder 10 and the 
connecting means can be formed. For example, transfer, gate transistors T0-T4 
are turned ON through a column decoder CDO or the like by plural column 
selecting lines CSLO and CSL1, so that four column lines can be connected 
with four data lines DQ0-DQ3. In the same way, in one bit mode in which one 
column line is selected, only one of the selecting lines CSLO and CSL1 is 
selected, so that two data lines can be connected with one column line, and 
the current consumption at the time of one bit read and write can be decreased. 




20: writing buffer. 30: column address buffer, 40: DQ buffer. 
50: output buffer, I: column 



(54) MEMORY CONTROL CIRCUIT 

(11) 5-28757 (A) (43) 5.2.1993 (19) JP 

(21) Appl. No. 3-178025 (22) 18.7.1991 

(71) CANON INC (72) YASUHISA MOBARA 

(51) Int. CP. GllCll/401,G06Fl/24 



PURPOSE: To provide the memory control circuit in which refresh of the memory 
does not stop even though a system reset switch is pushed down and the data 
of the memory is held even though a system reset is generated. 

CONSTITUTION: A refresh circuit 171 of the memory is initialized with a power 
on/reset signal 141 being outputted when a power source is turned on and it 
is not affected with a rest signal 151 being outputted with a reset switch 130. 
Then even though the system reset switch 130 is pushed down, the refresh 
of the memory 180 does not stop and the content stored in the memory 180 
is held. 




110: power source. 120: power on switch, 140: power on 
circuit, 150: system reset circuit. 171: DRAM refresh circuit, 
172: DRAM access circuit, 190: I/O control. 200: I/O device 



(54) CLOCK PREPARING CIRCUIT 

(11) 5-28758 (A) (43) 5.2.1993 (19) JP 

(21) AppL No. 3-210114 (22) 25.7.1991 

(71) OKI DATA SYST K.K.(l) (72) YOSHINOBU GOTO(3) 
(51) Int. Cl s . G11C11/407,G06F12/00 



PURPOSE: To simplify the circuit constitution of the entire refresh circuit of 
a D-RAM by preparing a refresh clock signal by a simple circuit constitution. 

CONSTITUTION: In the refresh circuit of a D-RAM 3, the refresh clock signal 
of a refresh address counter circuit 5 can be prepared by combining an ALE 
signal outputted from a CPU 2 at every prescribed clock cycle when an access 
to the D-RAM 3 is not performed, with a writing signal or reading signal 
outputted from the CPU 2 to the D-RAM 3. At the same time, the reset signal 
of the refresh address counter 5 can be prepared based on a reset signal 
outputted from a reset circuit 6, and the writing signal. 




a: refresh clock signal 
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